Re-Foresting

Cohabitation of human and trees

Chengyu Ke/ 2021

Re-Foresting
Chengyu Ke

MLA Landscape Architecture, RISD

Thesis Book was written and designed by Chengyu Ke.
All of the photographs and works by other artist are reproduced
and credited for academic purposes. Every resonable attempt has
been made to identify owners of copyright. Error or omissions will
be corrected in subsequent editions.
The original content and design of this book is © Chengyu Ke,
2021.
Printed and bound by Printer Company Name.
Typeface: Helvetica Neue by Max Miedinger,
Mergenthaler Linotype Company, 1983.

A thesis submitted in partial fulfillment of the requirements for the Master of Landscape Architecture
Degree in the Department of Landscape Architecture of the Rhode Island School of Design,
Providence, Rhode Island.

By Chengyu Ke
05/28/2021

Approved by Masters Examination Committee:

Johanna Barthmaier-Payne, Department Head, Landscape Architecture

Nick De Pace, Primary Thesis Advisor

Robyn Reed, Thesis committee

CONTENTS

01
02
03
04
05
06
07
08
09

ABSTRACT
INTRODUCTION
CHAPTER 1: UTOPIA
CHAPTER 2: RELATIONSHIP BETWEEN HUMAN
AND NON-HUMAN
CHAPTER 3: URBAN ECOTONE
CHAPTER 4: RE-FOREST
CONCLUSION
CRITICAL THINKING
BIBLIOGRAPHY

ABSTRACT

INTRODUCTION

This thesis starts with the ideological thinking of
the interconnected and interdependent relationship
between humans and non-humans. Taking the tree
as an example, this research focuses on rethinking our urban built environment, and dynamic urban
ecotones where humans and trees cohabitate. It
reframes the city from the bottom up with the
consideration of root ecology and canopy ecology,
focusing on this important metaphor for the
infrastructure of the city. The goal is to develop
healthy, productive co-dependencies between
natural and man-built environments. It proposes
a utopian point of view for our cities and imagines
a forest city with an asymmetrical street, shared
spaces for the tree, cars in parking lots, new green
networks, and a new community understanding
of the importance of trees in our lives. It hopes to
awaken people’s awareness and interests in trees
then expand and build empathy with non-human
elements of our world.

Utopia is a critique of reality and an imagination of
another better existence. Under this big topic, I have
a strong desire to reposition human beings with
non-humans and break the existing boundaries of
different spaces both physical and mental. The thesis
provides me with the chance to test my
values about the interconnection of the natural
world through design.

An ecotone is the transition zone between two or
more different communities. This thesis will talk about
the time, space, and dynamic characters of it, and
use it to rethink our urban living environment. Taking
the relationship between humans and trees as the
starting point to understand the interconnection and
interdependence, design is used as a tool to
reinforce people’s awareness of this relationship.

The current pandemic has created an imbalance in
human interactions with each other and our
environments with the significant physical and
emotional distance it has caused. While we are at
home, we cannot share an intimate space. We are
under mental stress, feeling isolated, and depressed.
At the same time, we have a human-centered bias.
How we treat non-human beings, is similar to how
we treat each other. Every being has its meaning of
existence and its mission in this world.
Meanwhile, our world operates as an inseparable
network on different levels. Humans, other
animals, and plants are all interconnected through
this network, by self-generating, continually creating,
recreating, and coexisting. All the beings in the world
are under the process of decomposition, rebirth, and
regeneration. Cognition is the activity involved in the
self-generation and self-perpetuation of living
networks. The process of knowing is the process of
life. Only if we shift our way of thinking, can we
change our behavior.
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CHAPTER 1:
UTOPIA

MANIFESTO
I believe there should be an invisible network using

We are now living in a complex society with the

landscape as a tool to rebalance the relationship

rapid development of technology. While given the

between human and non-human, break the limited

power to shape the environment with the

boundary, both physical and mental ones, and

technology, we ignore the capacity that the world

reorganize the different components in the space.

had to us. With the convenient access to the novel

We should shift our way of thinking, instead of

high-tech world, we start to ignore the natural

person-centered, but put ourselves in a position

experience, like our sensory experience towards the

that equals to the non-human beings, natural

surrounding space. It is the time for us to explore

environment, and natural sources. There should also

the “slow art” that encourages unhurried viewing

be a rebalance relationship inside the human, a

and deep contemplation and rethink our way of

rebalance of different communities, and a rebalance

living. It is time for the landscape to awakening

of us and our senses. Everyone could have

people’s passion for daily life.

opportunities to feel this world even if physically
challenged. People pay more attention to our
senses and have the access to a sensory city,
where we could enjoy more freedom and flexibility
without the physical signal, where we could have a
deeper interaction with ourselves and our society.
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ABOUT UTOPIA_LEXICON

Utopia

Imagination of another better existence

Chris Jennings, Paradise Now

Is diagnostic that borns of discontent and reveals the
anxieties and disappointments

Alternative visions of the “good life” that challenge the
nature of current social, economic,
and political relationships

Joshua Cowles,The Internet as
Utopia: Reality, Virtuality, and Politics

Ideas that are considered idealistic to the point of
irrelevance or even misguided attempts at racial purity
through ethnic cleansing

It “sets out to remake the world by reordering life’s
most basic features”
An imaginary place where an ideal movement presides
over a happy people, physically a non-place, exist only
in the form of a different state of mind.

Utopia

Angelika Bammer, Partia Visions:
Feminism and Utopianism in the
1970s

A state of peace and calm guaranteed by a benign and
retain order, a state of freedom unbounded by
regulating forces
A community that can support their living with their
own effort, mainly by agriculture and other activities
that relates to the land and nature

Alexa Clay, Utopic Inc

Offer revolutionary possibilities

Delores Hayden, “Premature truth” in
Seven American Utopias: The architecture of Communitarian Socialism

Some people who seek change that recognize and
exploit utopias as the explosive material for bursting
the limits of the existing order, which contain in condensed from the unrealized and the unfulfilled tendencies which represent the needs of each age.
Entails a radical improvement of physical, social,
economic and psychological conditions, and should be
qualitatively different from pre-utopia and non-utopia.

Howard P Segal, Utopias

Something that is embraced at youth but
abandoned at maturity

Alex Zamalin,Utopia and Black
American Thought

The beauty of intellectual advancement
and scientific knowledge

12
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1. What is the context within which this novel was
written?

propaganda to achieve the “scientific and
technological rejuvenation of the country”, leading
to favorable conditions for sci-fi creation.” The story

This story developed with the experience and

and growth experience of the author can be seen

perspective of Sun Miao, a nano-technology

in this book.

professor in China. He was involved in a “war” by
chance and came into contact with the mysterious
Earth Trisolaran Organization (ETO) and their
“leader” Ye Wenjie, a female astrophysicist. Ye
Wenjie used to participate in a secret military project
called Red Coast Base which sent signals into

2.What is the critique of the society being made
by the author? ( Sometimes the author’s critique
is very obvious but other times you have to read
into the author’s writing to determine the core of
their critique.)

space to establish contact with aliens. Once the

REFLECTION ON
“THE THREE-BODY PROBLEM”
The Three-Body Problem provides me an opportunity
to start imagining the world of utopia and the critique
of the existing society. I use this as a starting point
to develop my thesis by answering several questions
and organizing my thinking and understanding.

signal was intercepted by the Trisolarans civilization

There are several critiques made by the author

which is four light-years away from the earth. After

about the society. I would like to start with that why

that, the Trisolarans sent back a feedback signal to

did Ye Wenjie and Evans found Earth Trisolaran

the earth. Since then, the connection between the

Organization (ETO). Ye Wenjie grew in the period of

two civilizations established and the “game” began.

the Cultural Revolution and witnessed her father’s

Due to its harsh environment, the Trisolarans was

death. This experience contributed a lot to her

dying to occupy the earth. Meanwhile, a group of

personality and acts as the foundation of the later

people who were disappointed in society and angry

stories. The Cultural Revolution is a special era in

at humanity on the earth, led by Ye Wenjie and

China. I think the author tried to state the impact of

Evans, established the Earth Trisolarans

the Cultural Revolution on science and social

Organization (ETO). Ye Wenjie was suffered from the

thoughts. Public opinion denied some correct

Cultural Revolution and witnessed her father beaten

scientific theories, guided wrong judgments of the

to death when she was young and believed that it is

public, and harmed many innocent scholars. Move

no longer possible for human society to solve its

to Evans, there is an interesting plot mentioned in

problems on its own. While, Evans was a radical

the book Silent Spring, which laid the foundation for

environmentalist, antispecist and hope the

the connection between Ye Wenjie and him. Evans

Trisolarans will punish and exterminate humans. It is

was a radical environmentalist, antispecist. Despite

not only the game between earth and Trisolarans

this, some of his ideas about ecology are worthy of

but also people inside the ETO with different beliefs.

recognition. When he was young, he and some

A neck-to-neck competition began.

volunteers went to the beach to rescue seabirds
that fell into the oil. The gaze of the seabirds before

14

Briefly about the author, Liu Cixin, also experienced

they died gave Evans a strong shock, which

the Cultural Revolution and was sent to the remote

resulted in his decision of protecting the

areas which are quite similar to Ye Wenjie’s

environment and saving the species in the future.

background. He grew up in an era of the worship of

Later, he came to a remote mountainous area in

science and technology and became a big fan of

northwestern China to plant trees, as well as save a

science fiction novels. According to the record, “In

kind of swallow. Unfortunately, the forest he had

the 1990s, the Chinese government strengthened

planted was cut down by the local government and
15
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the people for the reason that he was not protected

Then how can a moral human civilization survive in

First is the relationship between human and

doing immoral things under the banner of morality,

by law, which became the fuse for his collapse.

such a universe? In the story, there is no trust

non-human. The conflict between human and the

like the looting during the Black Lives Matter period.

After that, he built a fleet, contact the Trisolarans,

between people because everyone is in the “dark

environment still exists today, like the conflict

On the moral and civilization level, from an

and tried to turn Ye Wenjie’s idea of Trisolarans into

forest.” Humans can sacrifice morality to survive.

between human and other species on occupying

ideological point of view, human beings need a

reality. Through these two stories, the author

The people in the fleet lost their humanity and

the space and environment, the contradiction

higher civilization that may at the expense of

generated his critique about society at that time:

moral, but they gained the “entire universe”. Seems

between man and nature. We can resonate with

morality, but in practice, it is dangerous to use

harm to scientific theories, persecution of people,

that losing moral, they are still people, even “better

many details of the novel like it mentioned the book,

morality to guide action. We don’t want to be

and damage to the environment.

people”. The adherence to morality triggers the

Silent Spring, which has a significant meaning to

kidnapped by morals, at the same time, we don’t

attack of an unknown civilization, leading to the end

landscape and our society. It awakened people’s

intend to obtain an “advanced” society but get lost

The other critique of the author is about value. First

of civilization and history. Under the framework of

thinking about the environment and inspired many

in the dark forest either.

is human beings’ position of themselves. He

the current moral system, how we respond to the

related theories, like environmentalism by Ian

mentioned the book: Animal Liberation by Peter

threat of survival.

McHarg. Since ancient times, the relationship

Singer, which stated that human beings colonize
and reproduce other organisms under the principle
of “Human Center”. But once the alien creatures
with the more advanced weapon and civilization,
humans would be regarded as a kind
of lower creature.
Another is the human nature of good and evil, and
moral. He held the idea about “Dark Forest
Theory”. It said that “civilizations fear one another
so much that they don’t dare to reveal themselves
lest they immediately are considered a potential
threat and destroyed.” The universe is a dark forest.
Every civilization is a hunter with a gun, sneaking in
the forest like a ghost. He must be careful because
there are hunters everywhere. If he finds other lives,
there is only one thing he can do: shoot and
destroy. In this forest, others are hell and eternal

3. What does the spatial/physical world look like
that they are describing in the novel?
The Trisolaran planet is in a galaxy with three suns,
the living environment is very chaotic: day and night
are irregular, extreme weather always happen:
extreme cold or extreme heat. There is also the risk
of destruction due to gravity. Therefore, the
Trisolaran people decided to immigrate to outer
space for the continuation of civilization. In order to
face the problem of survival, the Trisolaran has a
coping mechanism for dehydration and dormancy.
They have more advanced civilization and
technology than the earth. The world they live in is a
utopian collectivist autocratic society with a
strict social hierarchy.

between human and non-human has always
been worth pondering.
Meanwhile, It leads to another question, how do we
position ourselves. There is an interesting opinion
called the victory of wheat, which says that Humans
changed the wheat to make it grow bigger. The
change of wheat to people is to change people’s
lifestyles, from hunting to settlement and then to a
series of revolutions. Without digesting raw food,
people save 40% of their energy and evolve the
brain. If it is said that the ultimate mission of a
species, reproduction, or optimization, then the
most successful is wheat. Through the
domestication of humans, it has reproduced all over
the world. I think human should pay more respect to
all beings. This is an interesting point of view and

4. What are the parallels of the critique from the
novel and your critique of contemporary society?

worthy of deep consideration. While seeing the

his first intention of this novel: The original intention

I think this science fiction novel wrote about

back to us. We can’t ignore the power of non-

of his writing was that if there is an alien civilization,

“reality” that could find some parallels with

humans. Compared to wheat, we may be strong,

is there a common moral code in the universe? Why

contemporary society. Science is not a simple and

but in the universe, we are just small dust.

hasn’t mankind discovered other intelligent

personal topic. Although the story took place in a

civilizations so far?

special era and was according to the author’s

The issue of morality is another critique made by

imagination, the content it discusses is what the

contemporary society and is a real-life exercise.

entire human race needs to care about.

Without moral constraints, people may do

threats. Any life that exposes one’s own existence
will be quickly wiped out. I read an article declared

Compared with a moral human civilization, a cosmic
civilization with zero morality is completely possible.
16

changes that human makes to other livings, we
should also see the innovation that had been made

something harmful to society. But some people are
17
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COLLAGE OF REPRESENTING MY VALUES

POSITION HUMAN BEINGS
The first one is about how do we position ourselves
which was inspired by the three-body problem. He
mentioned that human beings colonize other livings
under the principle of “Human Center”. But once the
alien with the more advanced weapon and
civilization, humans would be regarded as a kind of
lower creature. We should shift our way of thinking
and put ourselves in a position that equals to the
non-human beings, natural environment, and natural
sources, and rebalance the relationship between
humans and non-humans.

18

19

Re-Foresting

BREAK THE BOUNDARY
Boundary not only refers to the physical boundary
like the wall, fence but also means the mental one,
like the boundary between people and nature. for
example, how to deal with the relationship with
nature, how do we get involved with
the natural environment.
I think we should create an Invisible network using
landscape as a tool, bring a stronger connection
between people, the different components in the
space can be more closely connected, re-organized,
activities will no longer limited by the boundary.

20
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SENSORY CITY
Everyone should have opportunities to feel this
world. even if physically challenged. Now we have
barrier-free facilities which could satisfy their basic
needs. But our society should pay more attention to
their sensory experience, try to provide as much as
possible to let them feel what we are feeling.
Sensory city would provide more freedom. like now
we rely on the GPS to navigate, but if we have the
sound marks in our city similar to the landmark, the
sound could guide us to whereever we want, We
won’t get lost when we can’t receive the signal.

22
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SYNTHESIS DIAGRAM

THESIS STATEMENT

QUESTIONS

Our world operates as an inseparable network on
different levels. Humans and non-humans are all interconnected under this network, by self-generating,
continually creating and re-creating, and coexisting.
Cognition emerges as a consequence of continuous
interaction between the system and its environment.
Communication happens all the time but seldom
do we realize and perceive. We are now experiencing the world with an absence of firsthand message
and under the human-centered bias. We should
shift our way of thinking, and change our behavior:
de-centralize and de-prioritize the human’s position,
Re-establish frameworks and mindsets that position
all living beings equally and in active interaction.

What is the interaction between humans and nonhumans? What is the imbalance happening
in this system?

The transition area is where the human and nonhuman interacts and we should pay attention to. It is
time for us to slow down our pace, go back to this
communicative nature to have direct communication
on both body, heart, and mind levels, learn from nature, gain new insight, and rethink: what can we learn
from the natural process of ecotone and apply it in
landscape to reveal the invisible network and rebalance human and non-human relationship?

24

What can we perceive and learn from nature?
How to make people feel we are just part of the
natural system?
What kind of new relationship do we propose?
Because different people are with different backgrounds, how can we achieve a certain degree of
resonance in design?
Could it be a place where people can not only get
sth but also express themselves in order to achieve
an obvious two-way communication which can
be perceived and better understood?
How to reveal the invisible network and
the dynamic process?

25
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CHAPTER 2:
RELATIONSHIP BETWEEN HUMAN AND NON-HUAMN

PROBLEM STATEMENTS

There are two problems that motivate my thesis.
The first one is physical and mental distance.
The current pandemic has created an imbalance
in human interactions with each other and their
environments with significant physical and
the emotional distance it has caused. While we are
at home, we cannot share an intimate space.
We are under mental stress, feeling
isolated, and depressed.
At the same time, we have a human-centered bias.
How we treat non-human beings, is similar to how
with how we treat each other. Every being has its
meaning of existence and its mission in this world.
We are all the same as composite creatures.

26
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COMMUNICATION BETWEEN HUMAN AND NON-HUMAN

Meanwhile, our world operates as an inseparable
network on different levels, as a whole community,
and as an individual. Humans and non-humans
are all interconnected through this network, by
self-generating, continually creating,
re-creating, and coexisting.
All the beings in the world are under the process of
decomposition, rebirth, and regeneration. What we
did now could have a butterfly effect and chain
reaction to this entire community and the world.
Communication means conveying message through
mutual understanding. While, conversation refers to
an interactive communication between two
or more beings.

For the human, five sense (sight, hearing, taste,
touch, smell) is the direct way we interact with others
and send out the messages. Each time the
information is transmitted, it undergoes a
translation and continuously spreads out. The place
the information is translated is the platform, it can be
the internet coding system, can also
be individuals’ understanding.
Language separates humans from other animals. The
human being is in a real sense the speaking animal.
We have the instinct that we live to express.
Our human nature is that the help given to another is
not deliberate but spontaneous. Humans are the
only mammals who are completely dependent
on other humans.
Animal language is a signal. Animal communication
is context-driven, reacting to stimuli.
The way they communicate is biological, or inborn.
They also learn to respond and adapt.

Communication between humans and nature is
intangible, which could regard as action and
reaction. It happens all the time with the
instinct and subconscious.
NATURE PERSPECTIVE:
It operates as a network, self-generating, continually
create and re-create themselves by transforming
and replacing their component, coexistence of
stability and change.
HUMAN PERSPECTIVE:
Each individual finds different meanings in nature and
understands nature differently. Nature is the voice of
human consciousness and how one understands the
world. It is a sense of knowing, of understanding, of
feeling, of inferring information. Humans find symbols
in nature and are able to relate their life to the
way nature works.

Communication between human and animal is
tangible, which could be regarded as a connection.

28
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COGNITION PROCESS

It is the time for us to face the reality and make a
change. We should shift our way of thinking, and
change our behavior, de-centralize and de-prioritize the human’s position, re-establish frameworks
and mindsets that position all living beings equally
and in active interaction.

Fritjof Capra and Pier Luigi Luisi, The
Systems View of Life: A Unifying Vision

Cognition is the activity involved in the
self-generation and self-perpetuation of living
networks. The interactions of a living organisation
with their environment are cognitive actions.
Cognition is immanent in matter at all levels of life1.

1. Capra, Fritjof, and Pier Luigi Luisi. The Systems View of Life: A Unifying Vision. Cambridge: Cambridge University Press, 2018.
30
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When I look back to the social life of forest. I was
amazed by this invisible enormous network
underneath the ground. It represents the partnership
formed by the tree and fungi called mycorrhizas.
Because of this network, trees can exchange
water, nutrients, carbon, alarm signals and
hormones. In comparison to Darwin’s Natural Selection, trees are supporters to each other not the
competitors. It proves that the community survival is
better than simply individual survival. This is exactly
the relationship I hope for all beings.

32
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Ecotone originates from the Greek word meaning home and
tension. It represents the spatiotemporal changes, within and
among patches that make up a landscape.
Patch Dynamic refers to the change in ecological properties within
and among patches through time2.

Patch dynamic is a significant feature of ecotone. Each patch has
tension towards the center and to the border. The transition area
between the tensions keeps changing and shifting, and shows
great unstability and diversity.
The three key factors of ecotone are time, place, and motion.

2. Peters, Debra P., James R. Gosz, William T. Pockman, Eric E. Small, Robert R. Parmenter, Scott L. Collins, and
Esteban Muldavin. “Integrating Patch and Boundary Dynamics to Understand and Predict Biotic Transitions at
Multiple Scales.” Landscape Ecology 21, no. 1 (2006): 19–33. https://doi.org/10.1007/s10980-005-1063-3.
34
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NATURAL PROCESS
The natural process is: decomposition, rebirth, and regeneration
happens all the time to make the system operate.

These make me question:
What can we learn from the natural process of
an ecotone and apply it in landscape to reveal the
invisible network and rebalance human and
non-human relationship?

36

What I’m trying to do is rebalancing the “transition”.
The “transition” refers to transition area, transition
process, and transition consciousness. To make the
invisible network, invisible relationship, and invisible
communication tangible.

37
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CASE STUDY
These case studies address what makes landscape
dynamic and the transitional.

1. CENTRAL PARK

2. THE HIGHLINE

Central park is the transition area between city and
nature. What fascinated me is it natural character. It
is “made by humans, but touched by nature.” It is a
ground which complements the city and invites, encourages, and facilitates movement. What makes it
dynamic is the diversity. It is a self-sufficient ecosystem, with minimal maintenance.

38

The Highline is an “in-between” area which connects
the city with the neighborhood and community. The
protect and reuse process and the use of native
species contribute to its sustainability. It capitalizes
on what is already there, respects the innate character of itself. In the literature on the High Line, it is
described by the phrase “Keep it simple, keep it wild,
keep it slow, and keep it quiet.”

39
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3. BYXBEE PARK

4. GASWORKS PARK

The design itself is a transition process, from the
landfill to ecological remediation, to topography, and
finally combined with installation. It transferred the
landfill to a complex ecosystem and
an art representation.

40

Gasworks Park shows a transition over time from
the industrial history to the present. It provides
accesses to the history, honors the history and
moves beyond it.

41
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CHAPTER 3:
URBAN ECOTONE

Inspired by the idea of ecotone and natural
processes, I focus on the ecotone in an urban area,
taking the streetscape as the starting point to
question how trees and humans cohabitate in
an urban environment.
Several problems are existing in our surrounding
environment, such as trees that can’t get enough
space for their roots and would struggle with the
pavement, while we are limited within the urban
space to simply move backward the buildings and
facilities; the infrastructure and human activity may
change the way trees grow; at this time people are
losing the mental connection with the tree.
I have analyzed the different zones and flows in the
vertical and horizontal space on both physical and
mental level, to find out the key issues, then discuss
the kind of space that trees need and humans need,
and the questions of how to generate and transform
landscape, reduce humans’ psychological distance
with trees, and get the architecture and the
landscape to exchange resources. Then I will come
up with a design proposition.

42
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“‘When you came into any
town, … the landscape
changed. You entered this
kind of forest with 100-foot
arches. The shadows
changed. Everything seemed
reverent, there was a certain
serenity, a certain calmness.’
As the elms came down,
‘you started to notice the
severity of things – the wires
and utility poles, the cracks
in the hot pavement, which
no longer was bathed in
shadows’”

Peg Staehli And Barbara Van De Fen in the Story of
People and Trees said “We have a long and complex
history in our relationship to trees in the built environment. As our ancestors congregated in the “New
World” they wanted to open up the canopy to let the
light filter down and to be able to grow food. Then,
as more people arrived and cities formed, trees were
cut for housing, commerce, and to increase space
for farming. As we were both cutting them down for
open space and as we began building streets, we
were lucky that some had the vision to realize the
value of planting trees to improve the visual aspect
along these mobility corridors.3”

—Jill Jonnes, Urban Forests

3. Jonnes, Jill. Urban Forests: a Natural History of Trees and People in the American Cityscape. New
York: Penguin, 2017.
44

Jill Jones, Urban Forests
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Why Tree Matters
46
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“Urbanization can come with
a plethora of negative
environmental effects, but
the presence of urban trees
can help mitigate a lot of
these concerns.”
—Shriya Asher, Cities and trees: What about urban reforestation?

Trees reflect community health
Large trees are natural air filters, especially in areas
with urban pollutants and particles. These trees
absorb toxins like carbon monoxide or sulfur oxides,
and capture dust or smoke from the atmosphere
with their leaves. In places with highly concentrated
carbon emissions, these abilities are very valuable.
Trees not only help with climate in a global sense,
but at a local level as well. Trees planted strategically
can reduce air temperatures by 2-8 degrees Celsius.
This is important for reducing a city’s heat index.
A heat map of most urban cities reveal a correlation
between heat and a number of undesirable
outcomes. The hottest neighborhoods of most cities
are typically its poorest. These are also the areas
where health concerns are the highest, including
respiratory illness, stroke, and heart disease.

Andrea D. Steffen, One Man Has Turned Baltimore Into An
Urban Reforestation Success

The cooling effect of trees can reduce carbon
emissions, not also by absorbing pollutants, but by
conserving energy. Strategic tree placement around
an office or residential building can help reduce
air conditioning and heating needs by anywhere from
20-60 percent. This “triple-win” scenario
means increased property value, higher financial
savings, a healthier environment, and
more comfortable occupants5.

“A healthy forest is a vital part of a healthy city. Tree
could make our city cooler in summer and clean the
air we breathe. They also suppor a living ecosystem,
benefiting water quality, and providing food and
habitat for mammals, birds, and insects.4”
4. Cambridge Urban Forest Master Plan, September, 2020.
https://www.cambridgema.gov/-/media/Files/publicworksdepartment/Forestry/healthyforesthealthycity.pdf
48

5. Asher, Shriya. “Cities and Trees: What about Urban Reforestation?” Plant With Purpose, February 20,
2020. https://plantwithpurpose.org/urbantrees/.
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Vogue AU

Paul Nash, Woodland Pines
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WHAT KIND OF SPACE DOES TREE WANT

REALITY: LIMIT OF SPACE
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“Urban tree cover is now
steadily declining across the
U.S.”
—Richard Conniff, U.S. Cities Lose Tree Cover Just When They
Need It Most reforestation?

People are increasingly choosing to live in cities,
while the urban tree cover is now steadily declining
across the U.S.
Credit: Getty Images

Infrastructural development to accommodate the
expanding urban population, natural aging and death
of trees, storms, insect damage, individual property
owners converting forests to lawns or using them for
their purposes, and fire are the main factors that contribute to the loss of trees6.

6. Conniff, Richard. “U.S. Cities Lose Tree Cover Just When They Need It Most.” Scientific American.
Scientific American, May 7, 2018. https://www.scientificamerican.com/article/u-s-cities-lose-treecover-just-when-they-need-it-most/.
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URBAN STREETSCAPE
While, plant growth conditions in cities are worsening due to high
urbanization rates and the stress factors.I start to take a look at
urban streetscape to understand the existing condition.

When a tree is young, it has enough space to grow. Then there is
an intense competition between tree and urban construction.
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SUMMER SEASON
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WINTER SEASON
The problems are mainly issued with time, space, and people.
1. Conflict between root and pavement. As the tree
grows up, the large structural root would push up
the hard surface.
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2. Construction material would be harmful to the soil.
Trees are frequently unable to cope with the
harsh soil conditions.

3. Conflict between root and building tree lack of
space to grow, at the same time would cause the
damage to the foundation of the building.

4. Lack a connection between people and tree.
People outdoors don’t have an emotional connection with the tree, people indoors are blocked by the
physical wall. It gets worse especially in winter when
deciduous trees loss their leaves.
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RESEARCH_DEEPROOT TREE PLANTING STRATEGIES
DeepRoot is a company that develops solutions to enhance
urban forests and surrounding watersheds in city streets,
parking lots, campuses, and other heavily-paved areas.

SILVA CELL
a modular suspended pavement system that uses
soil volumes to support large tree growth and
provide powerful on-site stormwater management
through absorption, evapotranspiration,
and interception.

ROOT BARRIER
patented mechanical guides that redirect tree roots
down and away from hardscapes, preventing costly
root damage while preserving the health and beauty
of mature trees.

GEOMEMBRANES
it serves as these purposes: block roots, control
invasive species and bamboo, protect foundations,
and manage water.

ARBOR ITE
a material for staking and guying trees that is safe,
soft, easy to use and less expensive than
traditional tree ties7.

But I don’t think these could solve the problem from the basic.
7. Deeproot Urban Landscape Products And Urban Design Solutions. Accessed May 28, 2021.
https://www.deeproot.com/.
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MATERIAL EXCHANGE

Complex underground infrastructure that tree navigates:

E

Trees not only exchange water, nutrients, carbon, alarm signals,
and hormones with each other but also continually exchange
materials with humans and the surrounding built environment
which is far beyond our common awareness.
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PHYSICAL ZONE & MENTAL ZONE

Similar to ecotone, the streetscape has different
zones, which are dynamic. They hold tensions
inwards and towards each other to help
shape this landscape.
Compared to the complex physical zones, people’s
mental zones seems more simple. The physical wall
blocks people inside the building and makes them
feel “isolated”. The connection with trees is defined
by the green space and shade provided. People are
not aware of their underground structure.
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SOCIAL
CASE STUDY:
ISSUE:‘Turn
EQUITY
Off the Sunshine’
Why Shade Is a Mark of Privilege in Los Angeles
Shade becomes “an index of inequality, a requirement for
public health, and a mandate for urban planners and
designers.” City’s public spaces and the lack of shade become
a measure of inequality.
“We have pockets of beautiful urban design and beautiful
stretches of shade, but it’s definitely fair to say that it has not
been distributed in an equitable way8.”

8. Arango, Tim, and Bethany Mollenkof. “‘Turn Off the Sunshine’: Why Shade Is a Mark of Privilege in
Los Angeles.” The New York Times. The New York Times, December 1, 2019. https://www.nytimes.
com/2019/12/01/us/los-angeles-shade-climate-change.html.
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“Shade is often
understood as a luxury
amenity. But as deadly
heatwaves become
commonplace, we have
to see it as a civic
resource shared by all.”
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How do we understand and get along with the tree?
To Reduce Psychological Distance:
Spend more time with
Reduce physical distance
Create mental connection

Then I start to ask:
How to transform and generate the environment to
let trees and people co-habitat
and make different spaces be implemented?

Allen Jacobs, Great Street
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ASYMMETRIC STREET
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Based on the observation and research, I proposed
an asymmetric model which placed street trees and
utility system on different sides and using the rain
garden as the water drainage system.
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CHAPTER 4:
RE-FORESTING

Trees matter because they are crucial for climate
change, micro climate, water quality, wildlife,
ecosystem, and social equity.
Continuing with the design proposition and spatial
projection in phase three, I imagine “living in the
forest” with a broader utopian view, and use the
Fox Point Community as a site to address
my design proposal.
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WALK IN THE COMMUNITY
Beginning with Phase three, I start to take the Fox Point community as an example to
experience the existing co-habitation of humans and trees.
I find that trees are isolated by the private and public space, the street is too crowded
for this amount of stuff, and different communities don’t have the same access to the
trees and the shade.
Meanwhile, trees grow better when they group together. There already are some great
public gathering spaces defined by trees, and in some areas, the root system
is quite tangible.
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LIVING IN THE FOREST
Based on these, I start to imagine “living in the forest”
Tear up the hard surface and, plant the maximum quantity of trees, as
American forests suggest the tree cover a city needs is 40%. Keep the
existing house and imagine it as glacier boulders, everything around could
be regarded as a plant forest
Then I would ask:
What would it take to make a healthy forest?
Once we have a healthy forest, How do we manage life in a forest?
Forest ecology that we could live within?
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To reframe the city from the bottom, I begin with the root ecology, which I
also regard as a sustainable urban rhizosphere, to think about urbanism.
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The existing problems of tree roots are compacted
soil, underground infrastructure conflict, chemical
contamination, and excessive heat.
Two key elements that limit the root’s exploration are
solid impediments like building foundations, roads,
and rocks; and permeable impediments.
Trees can alter the belowground environment through
biological, physical, and chemical soil properties.

SOIL STRUCTURE:
(1) Form soil macropores to increase water infiltration.
(2) Aid in soil aggregate formation, promote
Absorption of water, being the privileged site for growth
for a wide range of microorganisms of various sizes,
food resource for earthworms.
(3) Soil strength and stability to reduce soil erosion.

HYDROLOGY:
In vegetated areas, only 5%–15% of rainwater runs
off the ground and the rest evaporates or infiltrates
into the soil, whereas about 60% of rainfall in urban
areas is exported through storm drains older stormwater systems are often connected to sewers, and
when these stormwater systems overflow, untreated
sewage pollutes surface waters.
(1) Guide stormwater through root channels, which
plays a primary role in base flow.
(2) Absorb water.
(3) Improve survival of other plant species
in dry climates.
(4) Redistribute water into deeper soil regions,
possibly improve groundwater recharge.
(5) Have indirect effects on the hydrologic cycle
through their role in nutrient and carbon cycling and
improvements in soil structure
.

NUTRIENT CYCLING:
(1)Alters the vertical distribution of nutrients within
the soil profile, keeping nutrients available nearer
the soil surface.
(2) Affect nutrient export by reducing stormwater
runoff and soil erosion.
CARBON CYCLING:
(1) Decreased atmospheric co2 concentrations via
photosynthesis and sequester it into the soil through
litter and root inputs.
(2) Soil organic carbon increase the activity of microorganisms, at the same time, the presence of the
microorganisms can initiate a feedback system that
increases root exudation9.

9. “Tree Root Ecology in the Urban Environment and ...” Accessed May 27, 2021. https://www.urbanforestry.frec.vt.edu/documents/articles/2010Arboriculture.pdf.
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ROAD SYSTEM

UTILITY TUNNEL

David Macaulay, Underground

WATER DRAINAGE SYSTEM

ROAD SYSTEM:
I proposed a hierarchy road system with different
materials to reduce the negative effects from the
vehicular road, and promote the absorption of water
from the ground.
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UTILITY TUNNEL:
For the utility system, now we have quite complex
one underground, my proposal is to create a utility
tunnel for them and move to a deeper layer.

WATER DRAINAGE:
In vegetated areas, only 5%–15% of rainwater runs
off the ground and the rest infiltrates into the soil,
whereas about 60% of rainfall in urban areas is
exported through storm drains. Older stormwater
systems are often connected to sewers and when
these stormwater systems overflow, untreated sewage pollutes surface waters.
I proposed to use permeable pavement and rain
garden as new water drainage system.
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Canopy can benefits in multiple aspects:
URBAN TREE CANOPY:
Urban tree canopy (UTC) is the overhead cover of
leaves and greenery provided by trees that offers
public health benefits, environmental insight, and
economic value that includes but is not limited to
beauty, shade, fruit production, wildlife habitat, energy conservation, and stormwater mitigation. UTC is
maintained by community groups, residents,
and local governments.
American Forests’ VP of Urban Forestry, Ian Leahy,
stated, “Research no longer supports a universal
40% tree canopy recommendation, and neither does
American Forests.” Over the past 20 years, technology has changed significantly, and the urban forestry field has utilized these advances to do further
research, finding that goals are not so universal.

“Overall, there are an estimated 5.5 billion trees
(39.4% tree cover) in urban areas nationally that
contain 127 million acres of leaf area. Annually,
these trees produce a total of $18.3 billion in value
related to air pollution removal ($5.4 billion), reduced
building energy use ($5.4 billion), carbon sequestration ($4.8 billion) and avoided pollutant emissions
($2.7 billion).”— Nowak and Greenfield
These findings are significant: 40% UTC cover in
the U.S. contributes an $18 billion economic gain.
Compared with Watt and Gunther’s 2010 findings of
27% UTC cover as the U.S. average10.

CARBON SEQUESTRATION, IMPROVED AIR
QUALITY:
Trees sequester carbon from the atmosphere which
improves air quality and helps to reduce our carbon
footprint. Moreover, trees and landscaping help to
absorb pollutants and particles in the air, improving
overall air quality.
ATTRACT WILDLIFE AND PROMOTE
BIODIVERSITY:
Parks and urban green spaces attract wildlife, which
both increases the natural beauty of an area and
contributes to biodiversity.
ENERGY SAVINGS.
Planting a tree on the western side of a building can
greatly reduce the amount of money spent on
heating and cooling the building. Saving energy
helps to save the environment by reducing demand
on electrical grids.

REDUCE NOISE POLLUTION.
Trees and urban green spaces help reduce the
amount of noise in a neighborhood. By absorbing
noise pollution they improve the quality of life in the
community for humans and wildlife alike.
REDUCE URBAN GLARE.
Green spaces reduce the “urban glare” effect by absorbing heat and light. This improves overall quality
of life and is beneficial to the environment.

WINDBREAK. Urban green spaces help to block and
absorb wind, which helps preserve natural environments, reduce wind-related erosion, and reduces the
need for expensive heating/cooling11.

OFFSET HEAT ISLANDS.
Green spaces offset the heat islands that often occur
in cities comprised mainly of cement and asphalt.
This creates a more enjoyable urban environment
and reduces cooling costs.

10. Hunter, Kala, About Kala Hunter, and About. “SubscribeGreen Infrastructure.” Green Infrastructure,
September 21, 2020. https://www.deeproot.com/blog/blog-entries/the-latest-urban-tree-canopy-coverby-state.
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11. “Eco-Systems Services Benefits of Plants.” Ellison Chair in International Floriculture.
Accessed May 27, 2021. https://ellisonchair.tamu.edu/eco-systems-services-benefits-ofplants/.
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MORE TREES

1. West side of the building

TREE’S CONFIGURATION

2. Southwest side of the city

3. Along the vehicular road

I proposed more trees on the west side of the
building to minimize the sun’s impact on the wall’s
temperature and save energy; more trees on the
southwest side of the city to become wind barrier;
more tree along the vehicular road to sequester
carbon and reduce noise pollution.
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Different tree’s configuration could be used as a
signal to divide space.
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NEW BLOCK

NEW COMMUNITY

Public Park

Green Corridor

New Community Center

Shared Parking Lot

Single Trees

NEW LIFESTYLE
Get Close To

Aware Of

Contribute To

Rely On

There will be new blocks in the forest that no longer
defined the boundary by the road;
new communities which connect by the green
network formed with different levels of green space.
People will get close to, aware of, contribute to, and
rely on trees.
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PLAN
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GREEN NETWORK

The plan shows my imagination of a future forest city
that addresses the existing issues me between trees
and humans mentioned before. With the planting
trees, the original grid will be blurry which provides
me an opportunity to rethink what the new
community will be like. The green network that
contains different levels of green space would be
the framework to support this entire area. Similar to
the root system, the green networks
interconnect and support each other to form the
space and ecosystem.
The water drainage system comes with green space
and flows along the contour. With the great
improvement of the permeability of the ground, trees
become natural “sponge” and water filter instead of
the manufactured sewer system.
The trees not only define the space itself, but give
them new functions that bring in a new the tighter
connection between people and people, people
and community, and with trees. Living in this kind of
natural forest environment and participating in trees’
growth, people would start to build a mental
connection with trees that no longer feel isolated.
Trees also have the power to grow “naturally” and
adjust themselves to the environment, just like the
spontaneous natural process. More species means
higher levels of resilience and multiple ecosystem
services. It will develop into a self-organized
community in the future which introduce a new
cohabitation mode between humans and trees.
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HISTORICAL MAP
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SECTION

This site has a history of land reclamation. The
historic maps show the transition of the shoreline, at
the same time, it comes up with totally different soil
conditions. The Gano street park is a typical
artificially-created landform, but with the process of
time, the trees show a great ability to survive and
transform the landscape.

The difference between fortress soil and bigapple soil
is the elevation, I believe in the future there will be
more trees in the Gano St. Park.
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GANO ST.
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Gano Street used to the place where the shoreline
was before the land reclamation. Now it plays an
important role in linking the Fox Point community to
the park as a transition area.
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PARKING LOT
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The parking lot is no longer an empty space
formed by the hard surface, In the forest, I
proposed to use the grid of trees as a signal to
build a natural community-shared parking lot
which also works as the rain garden.
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NEW COMMUNITY CENTER
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There will be the new community center formed
by trees. The different configurations will
distinguish public and private spaces. People will
go outdoor to contribute to the tree, get aware of
its growth period and create an emotional
connection with it.
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With these proposals, there will be more tree species in the urban forest, for example, by reducing the
heat island effect from the pavement, some sensitive
species could survive. More Species means Higher
levels of multiple ecosystem services. I did some
research about the tree species in RI forest and
Providence urban forest. This is the urban forest tree
guidebook which is provided to the citizens.

Images Credit to: The New York Public Library Digital Collections
https://digitalcollections.nypl.org/
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CONCLUSION
This thesis questions the relationship between
humans and the non-human living world, in
particular the human relationship to trees. It asks
what we can learn from a deeper understanding of
the ways that trees communicate and create
productive co-dependencies through their vast
underground mycorrhizal networks. The thesis
extends this questioning from human
interrelationships, and human to non-human
relationships, and raising questions on whether the
way humans reconstruct the physical and living
world to meet their needs and dreams might be
different or less destructive if we see ourselves and
our creations as part of that critical interconnected
web of interdependencies and co-generation. The
thesis is framed within this systems view of life and
by doing so positions all species – the human and
more than human world, along with their physical
creations, as critically interwoven with the
psychological and emotional networks of the whole.
Learning from the social life of the forest, I’m
fascinated by the enormous root system and gain
a deep understanding of the invisible network of
trees and how they support each other in the growth
process by exchanging materials. The ecotone which
takes place in the forest with the natural process of
decomposition, rebirth, and regeneration, and
dynamic motion provide a great inspiration for me to
test my idea of rebalancing the human and
non-human relationship that is imbalanced now
due to the physical and mental distance, a
nd human-centered bias.
In my research, I mostly focus on the ecotone in
the urban area which acts as a transition area and
that’s crucial to human and non-human communication. I also look at how trees survive in this “unnatural” environment, respond to and communicate
with their surroundings and with humans. With the
analysis of different zones and flows in the vertical
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and horizontal spaces on both physical and mental
levels, I put myself in the point of view of the tree to
ask: “what kind of space do I need, how do we trees
and humans complement each other?” In the final
stage, I come up with an asymmetric street model
that places the street trees and the utility tunnel on
the different sides to resolve the conflict with the built
environment, allowing the tree the needed room to
grow in a healthy environment.
With the background of calling for planting more
trees and paying more attention to the related social
equity issue that different communities don’t have
the same opportunities to the trees and shades have
been prominent, as a landscape architect, how do
we plant and manage trees would be the point I’m
concentrating on. I take a step back, expand my
thesis to a broader ideal view, and start to imagine
“living in the forest.” Tear up the hard surface and
plant the maximum quantity of trees, keep the
existing buildings and imagine them as glacial
boulders, regard everything around to be a plant
forest, and ponder: What would it take to make a
healthy urban forest? Once we have a healthy urban
forest, How do we manage life in a forest? What is
the forest ecology that we could live within?
I’ve challenged my way of thinking, proposing to reframe the city from the bottom up, by raising several
strategies for the existing situation and maximizing
the benefits which trees provide to us. Finally, taking
the Fox Point community as an example to test my
idea, I hope this “utopian” way of design and
thinking will awaken people’s awareness and
interests to build empathy with non-human beings.

This thesis forced me as a designer to answer the
philosophical question of rebalancing the
relationship between humans and non-human
beings which is related to human’s consciousness
and behavior, as well as complex social equity
issues. The most challenging part is narrowing down
from the theoretical stage to a design question. I
finally came up with a utopian and ideal imagination
of the city from a broader perspective, and embraced
the wisdom of the nature be the logic to motivate
our design, to create sustainable green communities
in the urban forest context, and to solve the social
issues. I hope this thesis will be the starting point for
me to discover my interest in the relationship
between humans and non-humans and guide my
future adventure in this field.
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